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Studies on the Utilization of Browse for the Sika Deer( Cervus nippon)

II. Chemical composition, digestibility and dry matter yield of browse
J. H. Lee. I. D. Lee and H. S. Lee
College of Agriculture, Chungnam National University

Summary

Seasonal changes in chemical composition, in vitro dry matter digestibility(iVDMD). dry matter(DM) yields

and DM intake of browse(leaves of trees and shrubs) by four siki decr(Cervus nippon) bucks were studied from

1988 to 1989 under deforested slope mountain in northern part of Korea. The contents of moisture, crude
protein(CP), crude fiber(CF). neutral detergent fiber(NDF) and IVDMD of mixed browsc were 54.1 —61.0%.,
17.0—-19.0%. 48.7—56.0%. and 52.3-64.6% on a dry matter basis. respectively. The contents of moisture, CP

and IVDMD of mixed browse were decreased, while CF and NDF were increascd as the season progressed.

Robinia pseudo-acacia generally had high levels of CP and Pinus densiflora had a high levels of CF and

NDF, but Pueraria thunbergiana had high levels of IVDMD in all browse species. The leaves of legumes had
higher levels of CP and IVDMD but lower levels of CF and NDF than other browse species. The DM yields

of mixed browse per ha was 1,607.0kg. The DM intake of browse per head and per metabolic body size were

1,252.6g. 50.03g in spring, 1.264.3g. 47.71g in summcr, and 1,115.7g. 44.90g in autumn. respectively.

(Key words : sika deer, chemical composition, IVDMD, DM yields. DM intake)
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Table 1. Seasonal changes of chemical composition and in vitro dry matter digestibility of mixed browse

by the sika deer

(as fed basis)

Chemical composition

Month - IVDMD
Mois Crude Crude NFE Crude Crude NDF ADF Hemice- Cellu-  Lignin
ture  protein  fat fiber ash llulose  lose
.................................................... ‘.‘.-..--..- b7 ST R R R
May 610 53 12 233 68 19 190 119 71 85 14 25.1
(135 31° 61.0° 17.4® 19° 487 30.5° 18.2° 21.8° 11.3° 64.4%)*
Jul 601 16 1.5 218 6.8 21 203 144 59 82 6.6 240
(115® 38 62.28 17.0° 538 50.9° 36.12 14.8° 20.6° 16.5% 60.2%)
Sep. 5.1 18 1.3 29.1 8.7 20 257 165 9.2 97 71 240
(105° 2.8° 6342 19.0* 44° 56.0° KR 20.0* 21.1% 15.5° 52.3°)
Mean 3583 419 1.3 259 74 20 217 14.3 74 8.8 6.0 244
(118 32 62.2 17.8 19 519 342 17.7 212 144 59.0)

* Parenthese 13 DM basis  ** abe @ Significant 5% level
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Fig. 1. Relationship between stage of ‘maturity and
crude protein content of mixed browse
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Fig. 2. Relationship between stage of maturity and
crude fiber content of mixed browse
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Fig. 3. Relationship between stage of maturity and
NDF of mixed browse

-8~



ti¥sel NDFedwisle Ffio] gl o}
Z71819 2, FHME xieolrl Al (p<0.01)
ol £%(1987)9 B9} AN & AMsc},

RAHERS lignin§ ke 11.3~165%2) WA e
q £%(1987)9 R oy THERMY ligningsf
324~1164%¢9} vme of ¥ A|Yel Auprl 2
"ol &} Vangilder® (1982)-& 2R o] ligning}
o] H# 128%=kw E.1sbe]T BakerZ(1982)%
HESE 7 lignindso] 11~20%944 EAM
(2~4% )} REEIR(38~5.7%) 4 vl &} A3 ¥t
o Laghl glo] A AIE old] Hityy
=3

RAWENS] HWislEe HF 523~644%9
W98 JeplEd o} @%(1971b)e) vy BA
BEe] HF W 5058~54.08% wlwy

o zol7} Qiglovt #(1989)7F BTt RA%ES

Ewaste 64.6%380% 3 FFoidct Fifio)
AP el vie} BAEMe] &masie S Fig 4
o} o] ZHA:738o] Tt T FaM Wl A
= A H(p<0.01).

Y = 7966-297X
(r=0.950**)

IVDMD(%)

52

Month

Fig. 4. Relationship between stage of maturity and
IVOMD of mixed browse
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Table 2. Seasonal change of chemical composition and in vitre dry matter digestibility of browse species

by the sika deer

Chemical composition

IVDMD

Month
Crude Crude NFE  Crude Crude ADF NDF
protein fat fiber ash

....................................................... 05 DM rerveermrermsrsesssessssnscsssusnecsassnnsnnasns
Castanea crenata May 16.4 49 572 175 40 225 482 489
() Jul 145 6.5 538 21.1 4.1 394 58.8 412
Sep. 139 6.8 54.1 213 38 350 589 40.7
Mean 149 6.1 55.0 200 4.0 323 553 . 436
Prunus sargentii May 133 4.3 6l.2 140 72 245 40.0 63.6
(AbdvR-) Jul, 13.0 75 58.0 147 6.8 26.2 45.9 60.4
Sep. 12.1 74 575 162 6.8 324 535 547
Mean 128 6.4 589 150 6.9 21.7 46.5 59.6
Robinia pseudo-acacia May 29.8 6.7 522 6.4 49 18.5 3.1 58.5
(oA ) Jul, 272 41 51.1 111 6.5 212 404 55.3
Sep. 24.2 50 496 143 6.9 247 418 531
Mean 271 5.3 51.0 10.6 6.1 215 404 55.6
Pueraria thunbergiana May 227 40 525 125 8.3 246 40.8 66.7
) Jul, 217 4.7 46.2 182 9.2 294 41.7 654
Sep. 16.8 42 50.3 199 88 29.1 454 527
Mean 204 4.3 49.7 16.9 88 217 426 61.6
Lespedeza spp. May 218 56 48.1 20.8 3.7 29.3 36.9 49.6
(#e) Jul, 229 6.6 432 223 5.0 30.0 410 483
Sep. 16.8 6.3 466 248 55 327 443 44.2
Mean 205 6.2 46.0 22.6 47 30.7 40.7 474
Actinidia arguta May 211 53 534 112 9.0 252 36.2 52.8
(k) Jul, 147 69 488 185 1.1 330 356 495
Sep. 119 54 520 179 123 351 48.2 487
Mean 159 6.0 51.4 15.9 10.8 311 40,0 503
Corylus heterophylia May 164 6.7 472 249 43 36.8 433 499
OR5) Jul, 122 6.0 51.2 264 42 394 535 395
Sep. 114 69 488 280 49 397 58.6 379
Mean 133 6.5 49.1 264 . 46 386 51.8 424
Quercus dentata May 150 49 569 206 26 28.0 488 516
(47 R Jul, 145 45 55.8 20.8 44 33.0 56.0 487
Sep. 143 47 53.4 239 37 379 55.8 479
Mean 14.6 47 554 21.8 36 330 535 494
Rhus chinensis May 152 81 503 204 6.0 321 391 52.0
(F) Jul, 134 69 517 222 58 M7 453 47.1
Sep. 132 88 466 255 59 305 499 399
Mean 139 79 495 227 59 324 448 463
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Acer' pseudo-sieboldianum May 115 48 61.8 18.0 39 29.1 38.1 58.9
(FLEEHT) Jul. 116 43 604 184 53 30.7 46.7 - 489
Sep. 11.3 52 58.6 1922 5.7 311 53.1 439
Mean 115 48 60.3 185 5.0 30.3 46.0 50.6
Fraxinus rhynchophylla May 15.1 40 57.6 181 5.2 344 477 494
(EFEv7) Jul. 14.5 70 533 19.7 55 344 477 494
Sep. 12.8 74 539 19.9 6.0 364 488 427
Mean 141 6.1 549 19.2 56  3h7 482 45.1
Celtis sinensis May 162 62 53.0 12.6 6.0 303 456 494
(1) Jul. 115 87 580 159 59 320 530 465
Sep. 12.1 89 53.7 188 6.5 321 55.8 45.1
Mean 133 79 56.9 158 6.1 315 515 470
Coceulus trilobus May 160 41 54.5 16.3 9.1 218 434 55.8
(FegoldF) Jul. 161 33 480 241 85 284 432 18.7
Sep. 136 45 423 299 92 301 493 416
Mean 15.2 4.0 484 234 8.9 26.8 453 49.0
Aralig elata May 191 438 54.9 128 84 17.3 278 738
F+7) Jul. 11.6 58 585 16.8 7.3 26.3 338 658
Mean 154 5.3 56.7 148 79 21.8 333 69.8
Alnus japonica May 15.9 9.5 489 222 35 256 48.3 494
(28F) Jul. 16.1 59 482 25.3 45 248 615 433
Mean " 160 7.7 48.6 238 40 252 54.9 46.4
Pinus densiflora May 84 89 552 255 2.0 394 64.8 440
(&v) Jul. 89 86 516 28.1 28 452 66.4 36.7
Mean 87 3.8 534 26.8 24 42.3 65.6 404
Wistaria floribunda May 28.2 5.3 371 237 57 29.2 511 48.6
(&) Jul. 24.0 46 339 272 53 310 522 401
Mean 26.1 50 380 255 55 30.1 517 444
Ampelopsis Jul. 144 45 60.1 12.7 83 29.0 407 57.0
brevipedunculata Sep. 94 56 54.8 21.1 9.1 314 46.1 52.0
(el F) Mean 11.9 51 575 16.9 87 302 434 54.5
Morus bombycis Sep. 19.8 70 439 18.6 10.7 228 29.0 74.8
(AHgu)
Quercus serrata Sep. 132 6.0 55.5 217 36 312 579 495
(F34H7)
Stvrax obassia Sep. 11.1 6.7 63.9 13.1 5.2 274 44.5 58.0
(Z3y)
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Table 3. Correlation coefficients between chemical

composition of mixed browse

Crude fiber NDF IVDMD
Crude protein -0.6946*  —0.9373** 0.9396**
Crude fiber 0.8813**  —0.8743**
NDF —0.9703**

* 1 p<0.05 ** : pd0ot
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Table 4. Green matter(GM) and dry matter(DM)
yields of mixed browse in experimetal

field
GM yield DM DM yield
(kg /ha) (%) (kg /ha)

May 2.736.0° 38228 1,045.7
Jul, 679.2° 39.74® 269.9
Sep. 713.6° 40.82¢ 291.3°
Total 41288 39.59 1.606.9
* abc : Significant at 1% level
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Table 5. Seasonal changes in the DM intake of mixed browse samples by the sika deer

Month I?take(g /day) _ IVDMD IVOMD DDMI DOMI
DM /head DM /W"kg OM/head OM /Wkg % g

May 1.252.6° 50.03% L191.22 47.588 6442 61.22 RO6.72 729.00

Jul. 1.264.3% 47.71° 1,197.32 45.18° 60.2° 57.0° 761.1° 682.5°

Sep. 1,115.7° 44.90° 1.066.6° 4293 52.3° 50.0° 583.5° 533.3°

Mean 1.210.9 47.55 11517 59.0 a6l 7171 648.3

* abc : Significant at 5% level
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= HBRAETERGTAAN MES #HIEEL Folsty
o] ozl Hzjo]7] whFol tha: 2}o]7} gl 7o)

opd 7} A 7hs]=d, Papageorgiou(1978)= #il A
& 3k Aol AjFEe] Ay Ragt 9}
o}, gk 7:(1989) 0 o3 B.msl Hepe] HBHEEE
DMA] # 2 48.06~60.15kg = EAHe2] A& vl
sl Falgo] odA] okl uls) BHREE AP
o] ezt ¥ FFoloe-& & F Uk

Rk & whel gho) HitesRS) sl Aok FaANEML
£ B3 oFo] 7lgrtt EAl vebde=ul(p<0.01)
£ip ALgel faERCE B A5 7 A
Vel a BREHE 74sl7] o el o] Bl &4y
AR 24 Jetgd Aelzt Az (Crawford,
1982: Korschgen%, 1980: Wheaton%:, 1983). Holter
%(1977)9) 22 o5t AmelAtse] AF A
gk sitell ot Z71slel ol whet o3-S a4
whedl A5 QA EE Fvlsled g4l o
ol =3ty sEEil /MY A
I B 93}y 7, Ryg%(1982a)% BIRE (reindeer) &7
o} A FE 5~6YHE F1alr] Ajatate] gt o)
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H3 Fo] HI Bifol A1AE & 9948 Bidr)
Aztste] 1~299 A FFo] Ho AHRE AT
glol & P& FEE Kooyt 59%EH F7lsr] A%
8l 7~849l FnrFo] "ok Wil BAIY e
Az B3 offe] 728} smpaldzde] =l
Ryg#%(1982b)e] Bugt d=cieje] mEs #$
4~5% 0 AT} A Fo) F7)El7] A2sle] 8Ye
AAR Y AFZ7E W3 H3 afele AF
A2lgko] zrastgiciasie] QA FAl&o] FHgML
9} w3 GAE velych

At&0] 7= AR ]  Adnbrt e e
FEEETINE BARAERS #A8 B84
A7 @ R EKe) #%E AT BREN T
A REY ¢ U ARY B $70 42 JEd
29 Hgo] dasdlr] deljzln & 4 ded o
7l A2 ke dvt BARGGTAHN S5
A% Agol HE ZAEI FFEHo] JPFFol
AgA Z3AET =3 7HeRe s BT s
A3dt Rl oA SR 2o Bl
g E7A= Aale] Ml ¥eY sTeEc)

& FFEE s 1R F4Y PsAe]
A7) j-Fd(Papageorgiou, 1978: WheatonZ, 19
83) 53} oA Aol 7SR} =4 Alolet
¥ 4 2t '

¥ Gl AR Fid deiE oF gk wer)
3 shed] Wallmo%(1977)2 Ak S 98
3 AL 27 AFe 21%9 1.7%2 AHRS
Vel A9t {FREe] AHE 2 3.1%9) 32%E
BB W) 3 A3 o] Y53 Tokvla Baslglen,
Dean(1980)-& {FHEo) mifol ulsl & Ft wipiAd 3
go] o] gon Fme|slEol} kAAbsE 2
AR o] A Ay FA(moose)F T e KMAE
Yo} A59 @mAldeke) o Wokn Busle Alg
o A g FHPY olE £k 2 RiFd
aeis QgL e JAoE el

N. i/ =

Aol olsf o] &% wEEMe {LBHIKS, &
WiLE, wHRE ¥ BESE ®nstaa 324
& AHHE fatete] REH WHMEES HAdA 2
o] 2 Frlistholl A 1988~ 19893742 Al @ shd

o}, RAWERY PSS 2UmME $9 54~
61% 9T, wRe 712o2y ZUAdY,
2449%, NDFES 3 emasiee 22 105
~135%, 170~19.0%, 48.7~560% % 52.3~64.4
% ged, ol AYYol wel BAERS
¥, ZRUAYF ¥ RHLNES BEHUR
W E 24589 % NDFRae 27)slelch. i
B3 2RRRgRe oA dRUe) 71 ¥R
2 244 9 NDFQke aub3Qe] 714 sk
Emasee Aol 7h ¥ vehich QwAe
2 EEsE A e R ghaside) oE .
BEmET ¥& uRe 244 ¥ NDFgeke we |
&S ¥ourl #iEEe ha¥ LHkE-S 1,6069
kgelar, Ak 23 FRE R RBAREYE WA
e Bol: 1,2526g, 50.03g0lUL HEeles 1,26
43g, 47.71gel9l e 7H2el= 1,115.7g, 44.90g019
o,
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